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Accumulation, 129 
Adhesion, 129 
Adsorption, 375, 385 
Advective flow, 423 
Anisotropic porous medium, 340 
Anisotropic random fields, 533 
Anisotropy, 529, 545 
Aquifer, 307 

system, 147 
Aspect ratio, 85 
Avdonin, 335 

model, 337 

extension of, 343 

solution, 341 

Avdonin’s work, 336 


Bacterial activity, 295 
Barenblatt—Zheltov, 147 
Bayesian estimation, 567 
Bilinear flow, 338 
Biot 

equations, 127, 369 

structure, 105 
Biot’s analysis, 387 
Black-oil equation, 369 

reservoir, 371 
Block, 335 
Borehole coal mining system, 199 
Boundary conditions, 259, 388 
Boundary layers, 495 

formation, 418 

two-phase, 395 

in saturation, 400 
Boundary type, identification of, 567 
Boundary values, 567 
Brinkman model, 495 
Brittle elastic behaviour, 290 
Bubbles, 129 
Buckley—Leverett equation, 369, 385 


Capillarity, 599 

Capillary fingering, 528, 599, 611 

Capillary number, 604 

Capillary pressure, 109, 377 

Clay minerals, 129 

Co-kriging, 585, 587, 597 
equations, 586, 587 
for stochastic flow models, 528 
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Component, 382 
Composite beds, 101 
Compressibility, 379 
Compressible reservoirs, 369 
Concentration, 385 
Condensation kinetics, 1 
Conservation 
equations, 373 
of energy, equations of, 396 
of mass equation, 396 
in gas phase, 374 
in oil phase, 374 
in water phase, 373 
Consolidation, 319, 372, 386 
coefficient, 387 
Coupled processes, 423 
Coupling, 185 
Cross-covariances, 585 


Darcy’s law, 284, 371, 375, 384 
Deformable porous media, 105, 372, 374 
Diffusion, 335 
Dispersion, 85 
Displacement, 449 
Double permeability, 147 
Double porosity, 147, 213, 335 
models, 335 
Duhamel—Neumann relations, 378 


Effective conductivity, 549 

Effective hydraulic conductivity, 529 

Effective parameters, evaluation of, 540 

Effective permeability, 37 

Effective stress principle, 281, 287, 291, 292, 
293 

Energy balance equation, 375 

Energy conservation equation, 387 

Enhanced oil recovery, 59 

Entrapment, 295 

Equilibrium equations, 378 

Equilibrium partitioning coefficient, 385 

Eulerian formulation, 284 

Expansion, 379 


Fingering, 599 

capillary, 599 
Finite differences, 549 
Finite element method, 239 


= 
¢ 


614 


Finite elements, 319 
First thermodynamic principle, 283 
Fissure, 335 
conductivity, 336 
diffusion equation, 336 
Fissure/block 
equations, 341 
model, 336 
Flow in random media, 549 
Fluid flow, 185 
Fluid withdrawal, 395 
Flux of phases, 375 
Formation volume factor, 381 
Fourier transform, 587 
Fourier’s law, 284 
Fourier-Stieltjes amplitudes, 538 
Fractal, 599 
dimension, 528, 599, 600, 606, 607 
structure, 606 
Fractional flow, 385 
Fracture, 335 
Fractured medium, flow in, 335 


Gas, 371, 372 
Gas/air bubbles, 295 
Gas formation volume, 383 
Gas solubility, 369, 383 
Generalized permeability, 119 
Groundwater, 59 

flow, 386, 549 


Hardening 
effects, 288 
parameters, 290 
plasticity, 290 
Harmonic perturbation, 110 
Heat capacity, 387 
Henry’s law, 380 
Heterogeneity, 37 
Heterogeneous porous media, 213 
Homogenization processes, 105, 107, 111 
Horizontal flow, 335 
Hydraulic conductivity, 295, 384 


Hydrodynamic dispersion, coefficients of each, 


381 
Hysteresis, 102, 529, 547 


Identification of aquifer parameters, 527 
Immiscible fluids, 105, 108 
Inflow-outflow relation, 102 
Interfacial tension, 449 
Interfacial viscosities, 449 
Internal energy, 387 

increase due to compression, 388 
Invasion percolation, 600, 607, 611 
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Inverse problem, 527, 567 
Isotrace deformations, 286 
Iterative methods, 549 


Jacob, 369 
equation, 386 
Jump, 388 


Kinetic energy theorem, 282 
Kriging variance, 588, 590 


Lagrangian formulation, 284 
Land subsidence, 372 
Laplace’s law, 109 
Large-scale hysteresis, 545 

and anisotropy, 527 
Large-scale models, 529 
Large-scale simulations, 54! 
Large-strain consolidation, 239 
Latent heat of vaporization, 388 
Lateral matrix flow, 342 
Line source, 335 
Linear elastic solid, 109 
Linear formation flow, 338 
Linear stability analysis, 85 
Linearized fluctuation equations, 535 
Local description, 109 
Local volume averaging, 449 
Localization, 113 
Longitudinal macroscale dispersion, 561 


Macroscopic description, 114 
Macroscopic level, 107 
Macroscopic modelizations, 107 
Macroscopic quantities, physical significance 
of, 125 

Macroscopic volume balances, 115 
Mass balance equations, 371 

in the solid phase, 374 
Mathematical model, 199 
Maximal plastic work principle, 290 
Methane flow in porous coal seams, 199 
Micromodel, 599, 603 
Microscopic quantities, 107 
Miscible displacement, 85 
Mixed-flow region, 397 
Mobility control, 85 
Momentum balance, 117, 282 
Monte Carlo simulation, 562 
MULKOM, 396, 409 
Multiphase 

flow, 213, 599 

fluid, 369 

porous media, 423 
Multiple scales, 213 
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Natural heterogeneity, 529 

Naturally fractured reservoir, 147 

Navier-Stokes equations, 376 

No-slip condition, 495 

Non-Newtonian fluids, 17 

Nonassociated plastic potential, 291 

Nonequilibrium mass transfer, 1 

Nonisothermal conditions, 423 

Nonlinear flow, 239 

Nonmiscible fluid, 599 

Nonsaturated media, 107 

Nonstationarity, 586 

Numerical feasibility, 550 

Numerical models of aquifer flow, 567 

Numerical simulation of saturated/unsaturated 
flow, 527 


Oil, 371 

Oil reservoir models, 499 
Oil-water system, 122 
Oscillation, 307 


Parameter estimation, 567 
definition of, 570 
prior information, 570 
problem, 570 
weighted least-squares estimation, 571 
Partial molar density, 382 
Percolation, 528, 599 
theory, 605 
Periodic porous media, 107 
Periodic structure, 108 
Permeability, 185 
generalized, 119 
Permeable bed, 97 
external homogeneity of, 100 
inhomogeneous, 97 
integral representation of, 98 
kinematic characterization of, 97 
lateral dispersion within, 102 
nonlinear aspects of, 102 
tortuosity of, 97 
Phase change, 1 
Phenomenological coefficients, determination 
of, 118 
Phreatic aquifers, 295 
Plasticity, ideal, 288 
Porous media, 319, 495 
Pressure, 395 
Properties, stochastic representation of, 531 


Random fields, 585 

Random functions, 549 

Randomly heterogeneous porous media, 527, 
549 


Raoult’s law, 380 
Relative permeability models, 59 
Representative Elementary Volume (REV), 
599, 608 
concept, 528 
Reservoir, 371 
Reservoir transport 
equations, 379 
models, 390 
Retardation factor, 385 
Richards equation, 369, 384 
Rotation, 495 


Saturation boundary layers, 418 
Saturated porous medium, spin-up in, 495 
Saturation, 395 
Scale analysis, 551 
Scales, 108 
Scaling, 37 
Second thermodynamics principle, 283 
Similarity variable, 395 
Simulation, 37 
SIP, 555 
Soil water diffusivity in, 384 
Solid matrix, deformation, 377 
Solute transport equation, 369, 385 
Sorption phenomenon of methane in coal, 199 
Spatial variability, 530, 543 
of unsaturated hydraulic soil, 531 
Spatially variable soils, 530 
Spectral theory, 540 
Spin-up, 495 
Stability, 85 
Stationary random fields, 532 
Steady flow, 17 
Stochastic, 599 
approach, 527, 529 
equations, 585 
flow models, 585 
hydrology, 549 
partial differntial equations, 529 
theory of transient unsaturated flow, 545 
Stock tank conditions, 382 
Storage coefficient, 386 
Stratified soils, application of the stochastic 
theory of, 543 
Stress-strain relations, 378 
Stresses, incremental, 378 
Suction head, 384 


Terzaghi equation, 369 

Terzaghi’s consolidation, 386 

Thermal, 379 

Thermomechanical continuum, 293 
Thermomechanical convective effects, 293 
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Thermoporoelasticity, 285 Ultrasonic tests, 107 
infinitesimal, 287 Unsaturated flow, 529 
Thermoporoelastoplasticity, 281 Unsteady-state relative permeabilities, 449 
: Three-phase flow, 59, 499 
a Tilted layers, 101 Vapour-flow region, 397 
: Transfer function, 98 y Viscoelastic effects, 17 
Transient Reynolds number, 127 Viscous dissipation, 388 
Transient unsaturated flow, stocliastic theory of, Volume averaging, 259, 599 
531 a4 Volume-averaged stress, 127 
Transport, 129 He ‘Volumetric strain, 377 
coefficients, 185." 
equations, cezfpositional approach, 369 Warren-Root, 147 
processes, 371 Water flooding, 385 
Twe-dimensional flow, 335 Wave propagation, 107 
__-----~~ "Two-phase boundary layer, 395 Well, 307 


Two-phase flow, 319 


